ABSTRACT Miners and millers of talc ore, free from asbestos and silica, were examined for respiratory effects. A study of 116 subjects included the modified British Medical Research Council respiratory symptom questionnaire, simple spirometry, chest radiography, and limited examination of the chest. A one-year follow-up evaluation was performed on 103 subjects. Of the 12 subjects whose chest radiographs showed small round or irregular opacities (perfusion 1/0 or greater), five had never smoked cigarettes. Pulmonary function values at the time of the initial study were less than predicted and the rates of loss of FEV, and FVC greater than expected.
These differences were in part attributed to cigarette smoking but were greater than predicted from that source alone. There was evidence of an exposure effect after adjusting for cigarette smoking and we conclude that these workers have been affected by their exposures. No clear interaction between smoking and exposure could be identified. Populations such as this will need to be studied for longer periods to determine what current dust levels are safe.
Studies on the health effects of exposure to talcl- '2 suggest that it causes both a pneumoconiosis and chronic respiratory impairment. These investigations are complicated by the fact that exposure to talc is often accompanied by exposure to silica, asbestos, and other minerals. Since Vermont talc deposits contain very small amounts of these contaminants, the workers employed in Vermont talc mines and mills represent a population exposed only to industrial grade talc.'3- '5 A study was undertaken to examine both the work environment of Vermont mines and mills and the respiratory state of the employees.
The research was designed to determine the level and type of exposure to talc, to assess the extent of respiratory disease in the working population, and
The potential population consisted of 174 miners and millers currently employed by three talc companies in Vermont. Only 142 (82%) were examined (32 workers were absent or refused to participate) of whom 116 were 25 or older; data are presented for this latter group.
Questionnaire-A medical history was obtained from each subject, including medical history pertinent to the respiratory system, and a modification of the British Medical Research Council Questionnaire for respiratory symptoms '8 and 20% by x-ray diffraction. Fifty-seven parallel samples were taken for fibre determinations using 0-8 ,um membrane filters using phase contrast microscopy at 437 x magnification and on the 0 4 ,um filters by scanning electron microscopy at 5000 x magnification.
To determine a factor to convert impinger counts to respirable mass concentrations a small series of samples was collected in 1975-6 using the impinger and respirable mass samplers concurrently. The conversion factor was based on samples from work areas and jobs that had not changed.
(3) Historical information Since the amount and duration of smoking are correlated with amount and duration of exposure to talc, we stratified the talc exposure groups by smoking history (table 4) to look for independent effects. If talc (at these levels) has an independent effect on pulmonary function, then individuals with high talc years will tend to have lower pulmonary function than those with low talc years in each smoking stratum. This was the case for FEV/FVC and for MMEF%. To examine the exposure effects adjusted for smoking history a two-way analysis of variance was computed using the grouped variables from table 4 : exposure (<6 25 talc years, 26 25 talc years) and smoking history (non-smoker, current smokers <20 years, current smokers >20 years, ex-smokers <20 years, ex-smokers >20 years). The analysis showed a significant smoking effect as expected for all but FVC%. The same analysis showed, after adjustment for cigarette smoking, a difference for exposure between high and low talc year groups for FVC% of 0-5% (p = 0.84), for FEV% of 4-5% (p = 0-18), for FEV/FVC of 3.6% (p = 0-03), and for MMEF% of 8-9% (p = 0.04). The difference favoured the low exposure group in every instance, although the difference was significant only for FEV/FVC and MMEF%. A separate analysis of variance was computed to test for an interaction between smoking and exposure. There was a suggestion of such an interaction for FEV/FVC and MMEF% but neither interaction achieved statistical significance.
Chest radiographs-Radiographic investigation showed a 43% prevalence of any chest x-ray Environmental evaluation-The details of the environmental sampling are presented in another paper.24 In summary, the talc was found to be essentially free from silica and asbestos. Exposure levels were found to be below 3-0 mg/m3 of respirable dust 
